We examine the influence of harmful alcohol use on mental health using a flexible two-step instrumental variables approach and household survey data from nine countries of the former Soviet Union. Using alcohol advertisements to instrument for alcohol, we show that problem drinking has a large detrimental effect on psychological distress, with problem drinkers exhibiting a 42% increase in the number of mental health problems reported and a 15% higher chance of reporting very poor mental health. Ignoring endogeneity leads to an underestimation of the damaging effect of excessive drinking. Findings suggest that more effective alcohol polices and treatment services in the former Soviet Union may have added benefits in terms of reducing poor mental health.
Introduction
There is growing evidence of the association between harmful alcohol use and mental disorders, including depression, anxiety, post-traumatic stress disorder, phobias and personality disorders (Conway, Compton, Stinson, & Grant, 2006; Farrell, et al., 2001; Kessler, Crum, Warner, Nelson, Schulenberg, & Anthony, 1997; Rehm, et al., 2010; Sacco, Bucholz, & Spitznagel, 2009 ).
However, establishing causal pathways between alcohol consumption and poor mental health is complex, with some studies indicating harmful alcohol use can increase the risk of mental disorders Hasin & Grant, 2002; Wang & Patten, 2002) , while others suggest that individuals with poor mental health are more prone to harmful alcohol use as a negative form of coping with the effects of the symptoms of mental disorders (B. F. Grant & Hartford, 1995; V. V. Grant, Stewart, & Mohr, 2009; Kuo, Gardner, Kendler, & Prescott, 2006) . Such reverse causality has been once previously examined through a structural equation model using New Zealand data (Fergusson, Boden, & Horwood, 2009) , where alcohol abuse increased the risk of depression. However, the small sample size and the lack of exclusion restrictions implied strong assumptions for identification suggesting caution in drawing inferences. The need for further research in order to clarify the nature of this causal link was also suggested by a recent meta-analysis (although they argued that a causal effect from alcohol to increased risk of depression was more likely) .
In this study we employ an instrumental variables (IV) approach to address the question of causality, taking advantage of a unique dataset with information on individuals and their local community (i.e. neighbourhood) characteristics in 9 countries of the former Soviet Union (fSU).
The fSU is important in this respect as it has the highest levels globally of harmful alcohol use and its subsequent health effects and burden of disease (Lim, et al., 2012; WHO, 2011b) . Alcohol consumption was traditionally high in the majority of fSU countries, but increased substantially after the collapse of communism (Krasovsky, 2009; Nemtsov, 2011; Pomerleau, McKee, Rose, Haerpfer, Rotman, & Tumanov, 2005) . This has been linked to the social stress, uncertainty and impoverishment resulting from the collapse of communism, the growth in the production of illicit spirits and surrogate alcohols, and sharp declines in vodka prices during the deregulation of the alcohol industry (Moskalewicz & Simpura, 2000; Nemtsov, 2011; Stuckler, King, & McKee, 2009; Treisman, 2010) . The evidence for high levels of stress is seen in the steep increases in male suicide rates and mental disorders that followed the collapse of the Soviet Union (Andreev, Pridemore, Shkolnikov, & Antonova, 2008; Brainerd, 2001; Leon & Shkolnikov, 1998; Pietila & Rytkonen, 2008; Plavinski, Plavinskaya, & Klimov, 2003; Tomkins, et al., 2012; UNICEF, 2001; WHO/Europe, 2013) . Even now, post-Soviet societies continue to be characterised by many established risk-factors for poor mental health, such as impoverishment, social instability, isolation and low levels of social welfare, and generally poor quality mental health services (Jenkins, Klein, & Parker, 2005; McDaid, Samyshkin, Jenkins, Potasheva, Nikiforov, & Ali Atun, 2006; Roberts, Abbott, & McKee, 2012; Tomov, Van Voren, Keukens, & Puras, 2007; UNDP, 2011) . However, precise evidence on the burden of mental ill-health in the region remains limited (Fister & McKee, 2005; Jenkins, et al., 2005) .
While the severe physical health effects of harmful alcohol use in the countries of the former Soviet Union have been described in detail (Leon, Saburova, Tomkins, McKee, & Shkolnikov, 2007 ; Nicholson, Bobak, Murphy, Rose, & Marmot, 2005; Shkolnikov, McKee, & Leon, 2001; Zaridze, et al., 2009) , to the best of our knowledge, no studies have examined the relationship between mental health and harmful alcohol use in the fSU (Roberts, et al., 2012; WHO, 2011a) .
The only related paper appears to be a study looking at the links between alcohol consumption and life satisfaction and happiness (Mentzakis, Suhrcke, Roberts, Murphy, & McKee, 2013) . However, the use of such more general well-being questions has been critically received in the literature due to problems related to single item measures, reporting heterogeneity and validity (Carifio & Perla, 2007; Kahneman & Krueger, 2006) . The objective of this paper is to examine the influence of harmful alcohol use on mental health, while taking care in addressing the endogenous relationship between alcohol consumption and poor mental health through the use of instrumental variable analysis. Most notably, our findings suggest that, consistent with a reverse causality bias, ignoring endogeneity significantly underestimates the effects of alcohol on psychological distress. Section 2 presents the underlying econometric model, Section 3 describes the data and the instrument used, Section 4 presents the results, while Section 5 presents the discussion and concluding remarks.
Econometric model
Given the framework discussed in the introduction, we assume that individuals maximize a simple utility function, = ( ( ), ( ), ). Excessive drinking, , (defined using a standard instrument to measure problem drinking, see Section 3.1) enters the utility directly (albeit not necessarily with a negative sign as it can have both detrimental and positive effects, e.g. hampering and helping e.g. social interaction) and indirectly (through its effect on the individual's mental health). However, problem drinking is itself a function of health as drinking is often a form of selfmedication or self-harm (Brower, Aldrich, Robinson, Zucker, & Greden, 2001; Tomasson & Vaglum, 1996) , which implies that the effects of problem drinking on health are confounded with the effects of health on problem drinking and disentangling the two in a simple regression is not possible (i.e. reverse causality).
Assuming that mental health has a continuous, fully observable representation, the initial econometric model is
is individual mental health, is our indicator of problem drinking, are a number of relevant covariates, including demographics and socio-economic characteristics, while is the error term.
From the utility function and are simultaneously determined and an instrument, relevant ( ( , ) ≠ 0) and exogenous ( ( , ) = 0), is necessary for the model to be identified and consistently estimated (Angrist & Pischke, 2008) .
Assuming that the observed is the realisation of an unobserved latent problem drinking variable, * , which is a function of an exogenous factor, -our instrument -we have * = + with = { 1 * > 0 0 ℎ
In this study we instrument problem drinking with the amount of alcohol related marketing an individual comes into contact with, as implied by the number of alcohol advertisement present in the individual's local community (the validity of the instrument will be discussed in the next section). Given that we have a binary indicator for the first stage (i.e. problem drinking) the above model can be estimated in two steps, by taking the generalised residual of the first stage (probit) equation and adding it into the reduced form equation of interest.
However, the assumption until now is that can be treated as a fully observed continuous variable. We relax this assumption by assuming that the observed is the discrete realisation of a latent variable, * , which is a linear function of and . * = + + , where
This gives rise to the ordered probit specification where is an endogenous regressor that needs to be instrumented (Roodman, 2011) , are cut-offs that need to be estimated along with the and , while for identification the variance is normalised to 1. Instrumentation follows as previously in a two-step estimator, with the first step being a simple probit and the reduced form an ordered probit. Note that in the two-step estimator, the standard errors of the second step need to be corrected.
The ordered probit model, while only using the ordinal information of the variable, still assumes constant cut-offs. In other words, it assumes that the effect (slope coefficient) of the covariates on interest (both endogenous and exogenous) are the same across the distribution of , i.e. parallel lines assumption (Terza, 1985) . This is similar to having − 1 probit equations (where is dichotomised for every value, e.g. 1 if = 1 and 0 if > 1; then 1 if ≤ 2 and 0 if > 2 and so on) where the parameters and are constrained to be equal. This constraint does not allow for heterogeneity of effects, i.e. a different effect of alcohol on those with good mental health than those with poor mental health status. In order to relax this constraint, we make the cut-offs a linear function of the covariates (i.e. a generalised ordered probit) while instrumenting for in a two-step estimator.
= +
where g i is a vector of individual characteristics/variables, that can be the same or different from the those in x i and z i . Note however, for those covariates that are common in eq. 2, 3 and 4, the parameters of eq. 3 cannot be separately identified, β j = β − γ j , although its properties still hold.
A Hausman test indicates whether the restriction imposed by the simple ordered probit is valid or it needs to be relaxed in favour of the generalised specification. Roberts, Richardson, Haerpfer, & McKee, 2012; Gilmore, et al., 2004) .
The HITT study additionally collected community level information alongside individual questionnaires. Community profiling was undertaken by randomly sampling 300 of the sampling units used for the main household survey. Trained data collectors completed structured observation forms that captures a range of community characteristics related to health and lifestyle. The community profiling methodology is based upon that used in a related study and has been shown to be valid and reliable (Chow, et al., 2010) . Community profiles are merged with individual-level data from respondents living in these 300 communities. The increased level of information this affords comes at a cost in terms of sample size (in the analysis we test for sensitivity of findings to sample size). Equality of mean sample values for all variables used in the analysis is formally tested using the Welch approximation of the t-test (for more see Tables).
Mental health outcome and problem drinking indicator
As a measure of mental health, , we utilise an instrument developed specifically for this region in the earlier LLH study, consisting of a set of 14 items on psychological distress symptoms, as previously described (Cockerham, Hinote, & Abbott, 2006; Roberts, Abbott, & McKee, 2010; Roberts, et al., 2012) . Respondents were asked if they had recently experienced (yes/no) any of 14 symptoms: 1) inability to concentrated, 2) insomnia, 3) feeling constantly under strain, 4) feeling you could not overcome your difficulties, 5) not enjoying daily activities, 6) losing confidence in yourself, 7) often shaking or trembling, 8) frightening thoughts coming into your mind, 9) frightening thoughts coming into your mind, 10) feelings of stress, 11) feeling lonely, 12) feeling dissatisfied with work, 13) feeling an impossibility to influence things, 14) feeling that life is too complicated.
The responses of each individual are summed and the final score can take values between 0 (experiencing no psychological distress) and 14 (maximum psychological distress) ( Table 1 ). The internal reliability of the psychological distress instrument was good (Cronbach alpha = 0.82) with these data and the instrument has been previously used successfully in other studies (Hinote, Cockerham, & Abbott, 2009; . Given the ordinal nature of this variable and the very long right tail, we collapse some of the rarer values. This is done to contain the number of categories to be modelled and to facilitate interpretation of results, while it should not affect our findings. Figure 1 presents country-specific and overall histograms of the collapsed variable.
Our indicator of problem drinking, , is taken from the CAGE questionnaire (Ewing, 1984) , which is a widely used method of screening for problem drinking (Kitchens, 1994) . CAGE consists of four questions: 1) Have you ever felt you needed to Cut down on your drinking?; 2) Have people Annoyed you by criticizing your drinking?; 3) Have you ever felt Guilty about drinking?; 4) Have you ever felt you needed a drink first thing in the morning (Eye-opener) to steady your nerves or to get rid of a hangover. Each positive answer scores one point with the tests taking values between 0 and 4. Figure 2 presents country-specific and overall histograms of the original CAGE scores.
Validation against laboratory tests indicated that scores ≥ 2 had a sensitivity of 93% and a specificity of 76% for the identification of problem drinkers (Bernadt, Taylor, Mumford, Smith, & Murray, 1982) . Table 2 present the proportions of problem drinking by country and overall for the sample.
Estimation covariates
Our estimates control for a number of demographic and socio-economic factors common in wellbeing analyses, including age, gender, marital status, employment, household size, employment status, economic situation and health (Table 3 shows sample descriptive statistics and definitions).
Self-assessed financial situation 1 and an asset index 2 are used to capture economic status as previous work has found both income and wealth to matter (McBride, 2001; Mentzakis & Moro, 2009; Roberts, et al., 2012b) . Estimations also include country fixed effects capturing country specific alcohol behaviour or policies.
3 Furthermore, such effects accommodate constant withincountry reporting heterogeneity in the CAGE and/or mental health variables, as populations in different countries may use different reference points when reporting self-perceived measures (Jurges, 2007) .
Instrument and instrument validity
For the instrumentation of the problem drinking indicator the number of advertisements of alcoholic products in the individual's local community is used. 4 This included all alcohol advertisements that were visible from the street, include those on billboards, pasted on shop windows, bus shelters, restaurants, cafes, bars or other establishments or places. Table 4 presents sample descriptive statistics for the instrument by country and overall.
For the IV methodology to produce consistent estimates the instrument must be correlated directly with problem drinking but not correlated with psychological distress. The validity of such an instrument must be justified theoretically and empirically (Cameron & Trivedi, 2005) . There is a large literature on how advertising increases alcohol consumption (Saffer & Dave, 2006; Snyder, Milici, Slater, Sun, & Strizhakova, 2006) . Using data from 17 countries, Saffer (Saffer, 1991) found that countries with bans on alcohol advertising have significantly lower alcohol consumption compared to countries with no or partial bans. Another longitudinal study (Anderson, de Bruijn, Angus, Gordon, & Hastings, 2009 ) similarly concluded that alcohol advertising and promotion increases the likelihood of starting to drink, as well as of increases in consumption.
However, some studies have found small or insignificant correlations between alcohol advertising and alcohol consumption (Blake & Nied, 1997; Nelson, 1999; Ogborne & Smart, 1980 ). Saffer and Dave (Saffer & Dave, 2002) explain the differing findings by means of an economic model which distinguishes between industry level and firm level advertisements, concluding that alcohol advertising bans do decrease alcohol consumption.
A systematic review (Smith & Foxcroft, 2009 ) of seven cohort studies found an association between exposure to alcohol advertising or promotional activity and subsequent alcohol consumption, while a meta-analysis review of 322 estimates of advertising expenditure elasticities reported a positive effect of advertising on alcohol consumption (Gallet, 2007) . Another systematic review of 13 longitudinal studies found a consistent positive association between advertising and alcohol consumption and, based on the strength of the association, the consistency of findings across numerous studies, the temporality of exposure and drinking behaviours observed and doseresponse relationships concluded that alcohol advertising and promotion increase the likelihood that adolescents will start to use alcohol, and to drink more if they are already using alcohol (Anderson, et al., 2009 ). Finally, an evidence synthesis on the effectiveness of policies in reducing the harm caused by alcohol argues that banning alcohol advertising is a highly cost-effective strategy, especially in settings where alcohol poses a substantial public health problem, e.g.
countries of the European region with low child mortality but high adult mortality (i.e. Russia, advertisements. The rationale behind either the level or the square of advertisements is identical but they imply different rates of effect, with the square dampening the effect of advertising on drinking for low numbers of advertisements and allowing for increasing effects as the numbers grow. Figure 3 plots the fitted values from linear probability models of the effect of number of advertisements on problem drinking to show differences in the implied relationship; adjusted − identical in their theoretical background, we rely on empirical analysis to decide on the preferred one (including a sensitivity analysis for differences arising from the choice of forms).
Instrument exogeneity
While the correlation between alcohol advertisements and drinking is not only intuitive but also supported by the literature, there is little reason to suspect that the number of advertisements will have a direct effect on the psychological distress of the individuals. However, despite the lack of any evidence in the literature, some potential indirect avenues could be identified. The first might be through a correlation with number of shops selling alcohol which is in turn correlated with wellbeing through its effects on violence. A review on the spatial relationship between outlet density and rates of violence found that most studies reported a significant positive relationship (Livingston, et al., 2007) , while another study found the density of off-premise alcohol outlets to be related to the rate of alcohol use disorders (Livingston, 2011) . Finally, a review of forty-four studies linked density of alcohol outlets to damage from alcohol, with damage defined to include both trauma (intentional and unintentional causes) but also social problems (Popova, Giesbrecht, Bekmuradov, & Patra, 2009 ). Looking at the link between alcohol advertisements and alcohol shops in our sample we find a strong correlation -an 2 of about 18% in a linear regression of shops on advertisements. To avoid the risk that the association between advertisements and mental health through the density of shops might bias our estimations, we condition on the number of alcohol shops in the local community in the regression. Table 5 gives descriptive statistics of the number of shops by country.
Another possible avenue is through marketing campaigns by the alcohol companies targeted at individuals who are more prone to risky/unhealthy behaviours. While it is not easy to test this hypothesis, we can test whether individual's mental health explains any systematic variation in the number of advertisements present in their local community and we do this by running a negative binomial model of the number of advertisements on psychological distress. Controlling for age, gender and being married, there is no significant association between health and number of advertisements.
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Further, under the assumption that the population prone to risky behaviours has been identified and subjected to targeted marketing, we test if (a) the number of tobacco advertisements explains alcohol advertisements and (b) the number of tobacco advertisements can be used to spuriously instrument for problem drinking. Regarding (a) controlling for tobacco and alcohol outlets there is no link between the two types of advertisement and similarly for (b) using tobacco advertisements as an instrument performs extremely poorly, showing no statistical power (i.e. Ftest= 0.27).
This lack of association between number of alcohol advertisements and mental health along with the inclusion of alcohol shops in our regression equation and the large number of observable characteristics, gives us confidence in the exogeneity of our instrument.
Estimation strategy and robustness tests
Taken together, we estimate three linear models (using OLS) -one for the full sample, one for the restricted sample and one with the restricted sample controlling for number of alcohol shops.
Comparisons between the full and restricted sample estimations act as informal sample selection tests or as sensitivity tests of our results to sample size. Equality of coefficients is formally tested with Wald tests. For the IV specifications we estimate two specifications, one treating mental health as a continuous (Maddala, 1983 ) and one treating it as an ordinal variable (Roodman, 2011) (for both the first stage is binary, i.e. detected problem drinking or not). Using an LR-test we examine whether the parallel line assumption of the standard ordered probit is too restrictive and the generalised model should be preferred. Marginal effects are calculated for the preferred specification. Further, we test whether the level or the square of the number of alcohol advertisements performs statistically better in the first stage of the IV estimations, while we finally assess whether collapsing the ordinal mental health variable from 12 to 6 levels affects our findings. All models use robust standard errors, clustered at the community level. All analysis is performed in Stata/MP 12.1. 
Results

Descriptive statistics
Summary statistics for mental health are given in Table 1 . All 14 symptoms are quite frequent, with insomnia, exhaustion or fatigue and stating that life is too complicated reported by about 40% of respondents. The two least common symptoms were losing self-confidence and nervous shaking or trembling. On average, respondents report suffering slightly more than 3 symptoms, while comparisons between the restricted and full sample show no differences, both when comparing item responses and overall scores. Table 2 reports on the prevalence of problem drinking using the CAGE instrument, with about 13% and 14.6% of the respondents coded as suffering for the full and restricted sample, respectively. Looking at country level summaries, Armenia and Azerbaijan report levels well below the average, whereas Belarus and Moldova are located above the average.
Differences between full and restricted sample averages are not statistically significant. and with less than one child per household. Twenty-eight percent have had some higher education (completed and non-completed), 46% are employed and 20% unemployed. Twenty-two percent of respondents stated that they believed they were in a good or very good financial position, while the mean value for the wealth index was 4.2. Finally, 41% indicated that they had good or very good health, with 74% and 66% stating that they can easily or fairly easily walk 1 kilometre or climb two or three flights of stairs without getting out of breath. Again, differences between full and restricted sample are minimal.
With respect to our instrument, there are significant inter-and intra-(i.e. local community) country differences (Table 4 ). The overall average of advertisements for alcoholic drinks in each local community is 6.8, with a standard deviation of about 8.7 implying significant variation. There are also large variations among countries, with Moldova and Ukraine recording the highest figures and Azerbaijan and Belarus the lowest. Moving from the full to the restricted sample makes little difference in the advertisement counts recorded. The fact that Azerbaijan is predominantly Muslim and Belarus has a semi-communist style of government resulting in few adverts generally might explain the low numbers of alcohol advertisements for these countries.
We find a similar overall average of about 7 alcohol shops per local community (Table 5) , but again with considerable intra-country variation (s.d. = 5) and little cross-country differences.
Comparing full and the restricted sample averages, differences not statistically different..
Robustness/sensitivity checks and preliminary tests
Before we continue to discuss our findings or draw inferences on the direction of the causal relationship between problem drinking and mental health we must discuss some of the estimation choices made. Firstly, while descriptive statistics showed no difference between full and restricted estimation samples, further formal testing of this hypothesis in a regression setting is required. The first two columns of with the exception of Unemployed (p-value for the difference is 0.03), which, however, is not of concern as its effect is insignificant in the overall estimation.
Secondly, testing the parallel line assumption of the ordered probit discussed above, we find that relaxing the assumption in the two-step IV estimator and allowing the effect of problem drinking to vary by level of mental health does not lead to an improved fit (LR-test = 5.08, p-value = 0.41). As such we adopt the standard ordered probit specification as the preferred model. Finally, collapsing the 14 ordinal mental health levels to 6 does not alter our findings. 
Estimation results
Estimations results are given in Table 6 . We first consider the three OLS models. As discussed above, no significant variations are observed when the sample size changes. Comparing columns 1 and 2, despite the substantial reduction in sample size, both estimations seem to fit equally well, with the estimated parameters largely comparable and with no indication of consistent up-or downward bias. Further, column 3 adds the control for number of alcohol shops, which we saw (in Section 3.4) was significant in the univariate model; it remains positive but only marginally significant.
Moving on to the two-step IV estimation, the first step probit is shown in column 4. The square of the number of alcohol advertisements is highly significant and positive, implying an increased probability of problem drinking with increasing number of advertisements, which is necessary to determine the validity of our instrument and mitigate concerns about weak identification. Controlling for the number of advertisements, the number of alcohol shops is now statistically insignificant.
Turning to the second stage of the IV specifications, we estimate one model that treats mental health as a continuous (column 5) and one that treats it as an ordinal variable (column 6). Although not directly comparable as the coefficients of the ordinal model are estimated up to scale, we also present marginal effects for the ordered probit in Table 7 . Both models show that those identified as problem drinkers report increased psychological distress. Once endogeneity is taken into account, the magnitude of the estimated coefficient increases, implying an underestimation of the effect for the naive OLS specification (comparison of columns 3 and 5). Namely, an increase of 1.2 units from the linear IV model implies a 42% increase in the number of mental problems reported (or 0.6 of a standard deviation) for the average individual who is identified as a problem drinker, compared to a 21% increase (or 0.28 of a standard deviation) for the naive OLS model.
As a result of the IV estimation we also, as expected, observe inflated standard errors for the causal model. Looking at the marginal effects of the ordinal model, we observe a change in the sign for mental health levels of 3 or more, implying that problem drinkers are less likely to report distress at a score of two or less. Specifically, problem drinking increases the probability of reporting a score of 4 on the distress scale by 2.5%, a score of 5 to 6 by 6% and a score of 7 to 14 by 15%.
9
Looking at the rest of the estimated parameters, conditional on problem drinking, the number of alcohol shops has a marginally significant and positive effect, implying lower mental health, with males being more likely to report significantly less psychological distress compared to females, and age having an inverted U-shape effect that is, however, statistically insignificant.
Those married report better mental health compared to the reference category of being single, whereas there is no significant association between mental health and higher education, larger household sizes and number of children. Compared to those inactive or retired, employed individuals report significantly less distress, although those currently unemployed appear to also have improved scores. Yet this finding is only significant at the 10% significance level and not consistent across specifications. Wealthier individuals (measured either through the financial situation question or the asset index) are also less psychologically distressed. Finally, as expected, all physical health indicators are negative and highly significant with large magnitudes, implying healthier individuals reporting reduced psychological distress.
Conclusions
Using a flexible two-step instrumental variables approach we have attempted for the first time to examine the causal links between problem drinking and psychological distress for a sample of individuals in the fSU. Problem drinking is measured as a score on the CAGE questionnaire and is instrumented by the number of advertisements of alcoholic products in the local community of the individuals. Both theoretically and empirically, our instrument performs well, while a number of checks and sensitivity tests ensure that our sample selection does not bias our estimates. Overall, we find that problem drinking has a large and significant detrimental effect on psychological distress, with problem drinker exhibiting a 42% increase in the number of mental health problems reported and a 15% higher chance of reporting very poor mental health. Further, we find that 9 The corresponding figure from the IV estimation using the level of alcohol ads as an instrument are 2.9%, 7% and 18%. Full estimation results are available upon request.
ignoring endogeneity leads to an underestimation of the damaging effect of excessive drinking.
Such underestimation is the result of negative covariance between the error term and the excessive drinking indicator, which is consistent with the reverse causality bias of drinking as a way of selfmedication.
Our findings support the few existing studies, cited earlier, on the detrimental effect of harmful alcohol on mental health (Hasin & Grant, 2002; Wang & Patten, 2001; Wang & Patten, 2002) , including those that have used structural equation modelling (Fergusson, et al., 2009; Fergusson, Boden, & Horwood, 2011) . Our results also support findings of a systematic review that indicated that increasing use of alcohol increases risk of depression Other findings within our results are also consistent with theory and with existing mental health evidence, adding to the convergent and theoretical validity of our results (Dave & Saffer, 2008; Dolan, Peasgood, & White, 2008) . These include women generally reporting worse mental health than men (Cockerham, et al., 2006; Gold, 1998; Patel, Araya, de Lima, Ludermir, & Todd, 1999; WHO, 2000) , marriage being protective of mental health (Kim & McKenry, 2002;  Mentzakis, McNamee, Ryan, & Sutton, 2012), higher absolute and relative income supporting good mental health (Clark & Oswald, 1996; Lund, et al., 2010; Mentzakis & Moro, 2009) , and a strong positive link between better physical and mental health (Clark & Oswald, 2002; Mentzakis, 2011 ) (although potential adaptation effects cannot be controlled for in our cross-sectional design (Groot, 2000; Heyink, 1993) .
Our findings suggest that more effective alcohol polices and treatment services in the region may have added benefits in terms of reducing poor mental health, and studies from other regions have shown that treatment for harmful alcohol use can result in a reduction of symptoms of mental disorders (Baker, et al., 2010; Kelly, Stout, Magill, Tonigan, & Pagano, 2010) . However, despite the high levels of harmful alcohol consumption and associated burden of poor mental and physical health, recent government alcohol control policies in the region have been marked by limited ambition, lack of engagement, and fragmentation among key actors, while the larger alcohol producers have become very influential in blocking action (Gil, Polikina, Koroleva, Leon, & McKee, 2010; Nemtsov, 2011; Roberts, et al., 2012a; WHO, 2011a) . While there have been some price controls implemented in Russia on vodka and price controls proposed in Belarus and Ukraine, more concerted action is still urgently required in the fSU, especially given recent evidence that tax policies are equally effective in deterring alcohol consumption for those with high and lower propensity for alcohol use (Dave & Saffer, 2008) . Treatment for harmful drinking also remains outdated (Rechel, Kennedy, McKee, & Rechel, 2011) .
Given that individuals with mental disorders may also use alcohol to self-medicate the mental disorder symptoms (Grant, et al., 2009 ), a combination of treatments for harmful alcohol use and mental disorders may yield the greatest benefits for those presenting with both disorders.
However, mental health services and systems remain limited, and greater attention is also required on risk-factors for poor mental health such as social exclusion and widening socioeconomic inequalities (Bobak, et al., 2006; Brainerd, 2001; Jenkins, et al., 2005; Jenkins, et al., 2010; McDaid, et al., 2006; Roberts, et al., 2012; Tomov, et al., 2007) .
We acknowledge some limitations. First, the instrument used to measure psychological distress has undergone limited validation, although it does show good internal reliability, with a Cronbach's alpha score of 0.82 for the combined study sample, and alpha scores ranging from 0.77 in Kyrgyzstan to 0.86 in Armenia, and it has been shown to exhibit good external validity, being responsive to common risk-factors and changes over time (Roberts, et al., 2012) . However, given the questions used to construct the CAGE variable one could argue that they plausibly vary with other factors that influence one's mental state. For example, one's response to "Have people annoyed you by criticizing your drinking?" or "Have you ever felt guilty about drinking?" could depend on the sort of people with whom a person associates. 10 To test the sensitivity our results on this, we repeat the analysis by dropping the two suspect questions from the construction of the 10 An individual will be more depressed if they either choose to or somehow must associate with people who constantly point out one's drinking problem or are depressed or psychologically unstable themselves.
CAGE variable. As expected, the broader characterization of problem drinkers results in a slightly decreased magnitude of the effect 11 but our conclusions remain the same.
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Second, a further argument against the CAGE variable would be the choice of cut-off to identify problem drinkers. To test this we specify three further models with three different cut-off definitions for CAGE (i.e. CAGE ≥ 1, CAGE ≥ 3 and CAGE = 4) and repeat analysis. As expected for CAGE ≥ 1 no significant effect is found as those individuals are less likely to have a drinking problem. For the other two specification the effects are comparable to those reported earlier with slightly stronger magnitudes for CAGE = 4 as the drinking problems captured by this definition are more severe.
Third, the lack of longitudinal data prevents us from controlling for unobserved heterogeneity and time-invariant omitted variables that might be important in determining the relationship between mental health and harmful alcohol use. Fourth, in order to perform the necessary IV estimation, the sample size was significantly reduced, which could create selection bias problems. However, tests of equality in the descriptive statistics and estimated parameters between the full and restricted samples show that such problems are unlikely. Although this drop in sample size unfortunately precludes any country specific analysis, we note that the composition, in terms of individual country sizes, between the original and restricted data is very similar, apart perhaps from Russia and Ukraine which are slightly over-and under-represented respectively.
Fifth, our small sample also has low statistical power but this is primarily important when one cannot reject the null hypothesis of no effect, which is not the case here. However, such a low sample size could imply a lack of generalisability, although the equality of coefficients discussed above indicates that this should not be a major concern. Finally, our data potentially suffer from problems common to all household surveys of under-reporting of alcohol consumption, exclusion of socially marginalised groups (who are likely to include heavier drinkers) and/or of the heaviest drinkers (who may not be present/willing or able to participate in such surveys), and also possible under-reporting of psychological distress due to the sensitivity and stigma around mental health that is common to almost all settings.
11 Individuals now only need positive answers to two of the four CAGE questions to be classified as problem drinkers. This implies a slightly higher proportion of problem drinkers which is however inclusive of individuals with less of a drinking problem, suggesting a lower overall effect on mental health. 12 Full estimation results are available upon request.
In conclusion, by applying an instrumental variable approach, we find that problem drinking has a large and significant detrimental effect on psychological distress in the former Soviet Union, with problem drinkers exhibiting a 42% increase in the number of mental health problems reported and a 15% higher chance of reporting very poor mental health. We also find that ignoring endogeneity leads to an underestimation of the damaging effect of excessive drinking. The findings suggest that interventions to reduce harmful drinking would have additional benefits for mental health, although further research is needed in this region.
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